Expression of human apolipoprotein E but not that of apolipoprotein A-I by mouse C127 cells is associated with increased secretion of lipids in the form of vesicles and discs.
Transfected mouse mammary-derived cells (C127) expressing human apolipoprotein (apo) E (C127E) were used a) to determine whether the lipid-binding character of apoE is sufficient to promote its assembly with lipid to form lipoprotein-like particles when expressed by cells not normally expressing apolipoproteins; b) to characterize the secreted complexes in terms of morphology, size, and composition; and finally c) to determine whether apoE or apoA-I gene expression by these transfected cells has any effect on the levels and the profiles of the synthesized and secreted lipids. The findings of the present study demonstrate that: a) as determined by density gradient ultracentrifugation and gel filtration chromatography, about 20% of the secreted [35S]methionine-labeled apoE expressed by C127E cells is lipid-associated. b) Negative-stain electron microscopic analysis of the lipid-protein complexes recovered in the lipoprotein fractions (d less than 1.21 g/ml) revealed that approximately 13% of the total population of particles were discs (16 +/- 5 nm mean diameter and 4-6 nm thick), resembling nascent high density lipoproteins (HDL). The majority of the particles however (greater than 82%) appeared vesicular with varying diameters (48 +/- 40 nm mean diameter). The discoidal and the vesicular appearance of the particles secreted by C127E cells is consistent with the composition of lipids. These consisted mostly of surface lipids, phospholipids (45 +/- 18%), diacylglycerols (36 +/- 17%), and free cholesterol (17 +/- 7%) (by weight). c) Expression of apoE by C127E cells was associated with an increased release of [35S]methionine-labeled protein and [3H]glycerol-labeled lipid (3- to 5- and 4- to 8-fold, respectively) compared to nontransfected C127 cells. Expression of mutant apoE or normal apoA-I, however, was not associated with increased release of the major lipid classes compared to the parent C127 cells, strongly suggesting that this character of C127E cells is specific to apoE expression. The release of lipids by C127E cells could be reduced considerably by the addition of the metabolic inhibitors, colchicine or cycloheximide (10 and 1 microM, respectively), suggesting that lipid release by C127E cells is an active process requiring both protein synthesis and functional secretory mechanisms. Taken together the findings suggest that apoE expression by C127 cells promotes the formation of nascent discoidal lipoprotein-like particles and enhances the release of vesicular lipids, possibly by promoting shedding of cell plasma membrane fragments.